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PREFACE

This is the first in a series of technical notes on the
utilization of the computer facilities at Letterman Army Institute of
Research to assist in mutagenicity testing as part of the Institute's
toxicology program. These reports will detail the use of the computer
in labelling articles, recording, storing and retrieving data, and
data analysis. Both the Salmonella mutagenic!ty and the Drosophila
melanogaster sex-linked recessive lethal mu~agenicity assays will be
covered.
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COMPUTER-ASSISTED LABELLING IN MUTAGENICITY TESTING
I. The Drosophila Melanogaster Sex-Linked Recessive Lethal Assay

The mu+agenici+y testing of materials in compliance with Federal
regulations (1) requires the implementation of an extensive labelling
system which must be integra ted with data collect ion, storage, data
retrieval and analysis. The Drosophila melanogaster sex-1inked
recessive lethal assay is an often used mutagenicity test which
requires the unique numbering of +he test flies and their progeny,
dilutions of test  and control materials, and their multiple
replicates. The detec +

4on of t est materials with low mutagenic
activity requires +he concurrent testing of 7,OOc- 1O,OOO
X-chromosomes, depending on the spontaneous mutation frequency of' tlie
stock colonies (2,3), from both negative control and test mat erLal
+reated flies. Due to space and personnel limitations, we curren t ly

divide the testing of a single compound into four runs of
approximately 2,5OOt X-chromosomeu each for the negative con+coL and
test material treated flies as well as 500 X-chromosomes from positive
control +reated flies (4). This requires the generation of 880
unique, sequential labels and brcod cards for testing a single
compound. These items are currently hand labelled in most
labora+ories. We have designed and implemented a FORTRAN V program
for the rap-*d generation of +he large numbers of uniquely iden+4fled
labels and cards. The use of +his system has greatly reduced +ht, time
spent generating these materials, eliminated errors in number~ng, and
ensured continuity from The nita+ion to the termination of +he assay.

PROGRAM DESCRIPTION

The program (See Appendix A - SLRLABELS.FR) generates *he labels
and cards for the 4ndividual male flies that will be exposed to
negative control, posiive control, and +es+ compounds.

As seen from The sample run (Figure 1), the program d"sphy:; +he
following information (+he underlined characters were entered a the
time of +he program execution by the user): The number of +he I aI

run for which labels and cards were prepared and +he sequence number
of the last male fly for which labels and cards were generat ed.

As can also be seen in the sample run (Figure 1) and +he sample

labels and cards (Figures 2-5), the tderi+fication number of +ht, maleos
is composed of two fields: +he firs t designates the nature of +he
compound (C - negative control, P - posi+ive con+rcL, and T -+e4

compound) and which of +he series of compounds i+ 4s by an 4n+ecr



designator from 1 to 5. In +he case of test substances, a repetition
number 1v also printed. The second field of the male identification

(h, integer sequence number of' the fly.

The program requests the following information from the user

(refer to Figure 1):

*Th,- in+iaL sequence number to be used for the flies of this run.

@The maximum sequence number to be used for the flies of this run.
If -he maximum sequence number, minus +he minimum sequence number, is
g-reater than 100, then the user must re-enter both values. This

feature is utilized because experience has shown that 25 is a
reasonable practicaL limit for setting up the assay in our laboratory.

OThe new run number.

* The number of negative control compounds (a maximum of five is

allowed) for which labels and cards are to be prepared to permit the
concurren4 testing of several control compounds.

• The codes for each of the negative control compounds. The user

is allowed up +o six characters of any type for the designation of
# ich compound.

• The number of pos-tive control compounds (a maximum of five is
aillowed) for which labels and cards are to be prepared.

6The max'mum sequence number for +he positive control compounds

(usually, +here 1s no need for as many flies to be exposed to the
po: v, , vimrol as to +he negative control and tes + compounds).

*Th codes for the positive control compounds. The user is

!illwed up to six characters of any type for the designation of each

*'lNhe number of 4 est compounds (a maximum of five is allowed).

• The codes for +he test compounds. Again, the user is allowed up

',o sx 'harircers of any type for the designation of each compound.

* r : , :+5onm number for each test compound. As is illustrated

Fl I- r,! ni number greater than 99 is allowed.

OThf' d'if-. for each of the four broods.

A:: h1- +t:x + for +he labels and cards is generated by brood, a

' d4!;play-d a+ 'he user's terminal to indicate what has been
prppi-red and +he files n wh! ch they are stored.

2



After the text for all the labels and cards have been placed in
the files DLABELS and BCARDS, the user is so notified and may print
the labels and cards out on an appropriate device (usually a printer

with a tractor feed). The program is formatted so that the Labels and
cards should be printed on continuous-feed single-width stock
material. These may be obtained from MISCO, 936 Holmdel Keyport Road,
Box 399, Holmdel, N.J. 07733, or other distributor of computer
related items. The labels are the standard 1 X 3.5 inches and the
cards are standard 3 x 5 inches.

All cards and labels are generated so that they are uniquely

identified and parallel one another. They are prepared in the
sequence in which they will be used. The cards provide permanent
records and greatly facilitate data entry into permanent data files on
the computer.

DISCUSSION

By utilizing the program and subroutines presented in the report

we have realized a significant savings in time for the preparation of
materials for the Drosophila melanogaster sex-linked recessive Lethal
mutagenicity assay. The labels and cards have also been of great help
in maintaining order and uniformity while running this assay.

CONCLUSION

None.

RECOMMENDATION
None.
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)X SLRLABELS

SLEL-DhOSOPHILA LABELS.......

THE LAST rLJN WAS: 33
TiiE LAOT JEQUENCE 4ihh WA6: 813

INITIAL SEQUENCE NUMJLnin ? W.
MAXIMUil SEQUENCE NUMBjER ? 813

WHAT IS THE NEW HUN NUN~nEii ? 3

iiC,) [MANY NEGATIVE COIHTnL COMPOUNLt'D ? (4X-~

*HAT IS THE CODE FOIL TliE NEGAIVE CUWTiuL #: 1 '? (AN/b)
N EGON E

H6W vANY POSITIVE CONfEUL COMPOUNDO' ? (MAX.- ") 1
MAXILMUE SEQUENCE NUbi Eh i'UA POJ"iTIVE COvui'&Ls- ?81 1

WHAT I6 THE CODE, FOR THE POSITIVE COL~i~UL ff: 1 ? (Ah /b)

h0'W PiA1Y ltiWT COMPO~OSi) ? (Mi X.- ) 2

,vt;A P IS THE CODE FOR YEiSj CUI4POUUOj #: 1 ? (Au/6)

WHAT' 12 TiE ,,EPETITiON NUMEEn FOiE THIb COE,1PoOA ? '%2) 2

'v IiAT lo THE CO3DE YOR TQEST COMPOUND #: 2 ? (AA/6)

WF-A'? IS TUiE REPETii4k NUMLEih F~h THIS COMPuUND ? (12)10
.'v,iAT iS TUE- ER. PETITIO)N NU~bEt, FOH T~t1b' COK'PuU.D '? (12) 45

Figure 1. Sample run of SLRLABELS.FR
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INPUT BhtOOD DA~ii~3
b ATEL VO R M3OOD: 1 '? (XXINONXX)

9 9 ) L.:U9 9
DA'2r2 OR LKOO<!: 2 '? (XXIM0,XX)
99Di99

iDA'1.'" (h -. OD 5 ? (XXMqO1XA)
991iC J1)

D ATE F0t, hOOD: 4 ? (XX140,XX)

4, IT FOR OLITPCT . . . . . . . . .

HROOD: 1

SA,, D CAhlk3 FOR Cl-NLONEa ARE IN 'DLAbELS' AND 'BCArDS'

iA 1LL i D CARDS FOR Pl-POS0ONE ARE IN 'DLABELS' AND 'BCARDS'

am iuiD C iMD3 rFOh Tl-T-ONiE Aixi IN 6 DLABELS' A1iD 'BcAjDS

'ti CAiW,-; rFr( T2-',-TWO ARE Ii 'DLABELS' AND 'BCARDS'

MIJOD: 2)

Aiib CARD1, Z01, G1-NLG6,L, "t IN 'D~Jii;L6' AM)D 'BGADS'

Alii A ;AiwDj FOR El-PuJONE AftZ IN *DLABELS' AND 'BCARDS'

m~ ~f C~ R~;0 T -TO~J u Di, ..AL ADD , CAfDS

AND (CADDD FOR T2-Ti-TWO ARE IN 'DLAI3ELS' AND 'BCARDS'

',)I2AND' CAhO iuii c1-NL-GUNt ARE IN 'DuiAiEL S' AND 'J3CA1-u3'

:.i:~~I~ A4 CAiJr~O PiPOONEAREIN'DLABELS' AND BCA DS,

Figure 1. Sample run of SLRLABELS.FR

(Continued)
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LABELS AND CARDS FOR T1-T-ONE A.E IN 'DLAbEL,-" i 'CA .

LABELS AND CARDS FOR T2-T-TWO ARE III 'DLABELS' AND 'BCARD;L"

BROOD: 4

LAB1ELS AiID CARDS iOR CI-NEGONE Al., IN DLA3LL ' A- .

LABELS AND CARDS FOR Pi-POSONE AILE IN DLAHELJ ANL, 'iCAPiDJ,

LABELS AND CARDS 1OR Tl-T-Oiiz AR E IN DLki.3 A.D D

LABELS AND CARDS FOR T2-T-TWO ARE IN 'DLAB6LS' AND 'bCAHD''

ALL LABELS AND CARDS ARE READY IN Diai-LS Aiii BCA;.<

Figure 1. Sample run of SLRLABELS.FR
(Continued)
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GLP 6IUDY .. 1254.)
HUN: 53
Cl- 0613 1)11: 1 4C9
CONPiOUNIJ CUDE: INLGUNE

I",- .___ , -tt, !, WQI 'L L, TC i i A

**-i :') 1U ii i;AX C i i ! _______

I. I JCNL _________

Fi,;Lirv 2. Sample Negative Control
Label and Card



GLP STUDY 740. 12545
RUN: 35
P1- 810 BR: 1 99DEC99
COMPOUND CODE: POSONE
NOTES:

CCi2~i cCoi: I 
:

r~ CiiO2S itDIU14l IATCH ff:___
DATE: _______

r'AiLU iES ___LF'2IIAL~j _____ iLEVIALS

F3 CRao s lIED f)UIl fDArCH ff: _______

D AT 1": _______ ~ iL;__

FAILUES~ _ ,_ LET H A LS ___NON LEKi{ALS __

t ,
}L

Figure 3. Sample Positivye Contrcnj
Label and Caird
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GLP STUDY NO. 12345
RUN: 33 REP. if: 2
TI- 810 .6h: 1 99DEC99
CONPOUND CODE: T-ONE

NOTES:

,., . -{ .:. : . ... . :r: 2~2 O~

0T 1 A.:

1! ' I rfL

_______________1 iP IT IA LJ _______

21- ____...._: _ :flT1A.L. __'____U_;_: __

I'A i L,6 i __ ,iYiiALoS NOi fiiAL;T _____

Figure 4. Sample Test Compound
Label and Card
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GLP STUDY NO. 12345
RUN: 33 REP. : 45
T2- 810 BR: 1 EC99DEC93
CODPOUND CODE: T-TWO

NOTES:

GLP STUDY -.;3. 12345 R. :45

C11POUND CODE: T-TWO
T2- 810 B ,: I 99D-'C99 RUi1.;: 33

-------------------------------------------

F2 CROSS MvEDI61.1 BA TCH ff:
DATE: INITIALS

FAILURES LETHALS NONLETHALS

F3 CROSS MEDIUM BATCH ff:
DATE: INITIALS

FAILURES LETHALW NONLETHALOj

NO0TES:

Figure 5. Sample Test Compound
Label and Card
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APPENDIX A

S~tLABLS.FR

* P~U~TA. ~:3LhLAi3ELS. FR

5~I1 ~j~i~i2:NBLABELS.FR, NTBLABELS.FR
AT TilL, 01 EX&UTJN:

itANGE OF LAbEL 3, RUN NU±ibER, B3ROOD) DATES
C l4P1Iai (AJu.J, C0,'iPURD) NUf~nEttS

Y - -- ~U F(11,1.ri INPUT: CRT OR DASHER
~-j,; A:To GEi ,L:,A L LAbE1,S AND CMijLS FOE~ THE

'JiX-LiNKD RECL6SSIVE LETHAL DROSOPHILA ASSAY.
'Pl' PRU~fitivi ANDi SUB& OUTMNS GENERATE THE LABELS FOR

filr GHOTIVE CONiTROL COMPOUND(S), THE POSITIVE CONTROL
* ~ ~~ k(MU~)~,AD 'ME TE6'T COX'POUHD(S) lv OhDbR 01 BhUOD.

A HAXIMUi~ SEQUEhCE OF 100 IS ALLOWED AND UP TO 5 OF EACH
XA2tU.TfjE LABL',! ARE STORED IN 'D.LABE S.

Tri. ~iL7iIA~JN3L~DLS.i{AN'D NTi3LABEL8.FR ARE USED.

1P~.CCVH1, Pdit, PC~jli, TCUM, Th, UR, B, TL, IDATE
.L;AS[N CJu~VL),Pc:(h,(6,5), TCOl11(6,5), IDATE(7,4),NREP(5)

l'y 1,

oil t ",LDULAiHL', ATT="SIi3'

C, Wl ,;I

O;Li S'TUDY NG. ? i.Th) ",CSI

2 1 u miuuiK Trn . Qur~oL; RANCE

14



APPENDIX A

(CONTINUED)

ACCEPT " LITiAL SEQUENCE NUbER ? ",IR
ACCEPT "AXIMUM SEQUENCE NUMBE ? ,UR

C--- CHECK RANGE
TL = UR-IR
IF (TL.LE.IOU) GO TO '300
TYPE
TYPE " +++++++++EKtn+++ ++++.++

TYPE " i-iAXIMUM - INITIAt > 100"
GO ' 700

300 CONTINUE
C ---
C * INPUT NEW hUN NUMBER

TYPE
ACCEPT " WHAT IS THE NEW RUN NUi, '? ",NR
TYPE

C INPUT COMPOUND CODES
C NEGATIVE CONTROL COMPOUND(S)

400 CONTINUE
ACCEPT " HOW MANY NEGATIVE COJThuL COKPOUNDS ? (MAX.-) ,NNC
Ii (NNC.GT.5) GO TO 400
TYPE
DO 90 I=I,NNC

W tITt (10,3) I
3 FORMAT (1X,"WHAT I5 THE CODE FUR THE NEGATIVE CONTROL #:",1X,I1,1.X

1"? (AN/6)")
READ (11,4) (CCOd(K,I) K=1,6)

4 FORMAT (6AI)
90 CONTINUE

TYPE
TYPE

C --- POSITIVE CONThOL COMPOUND(S)

500 CONTINUE
ACCEPI " riW MANY PONITIVE CON'ftOL COMPOUiNDS ? (MAX.-) ",Nk'C
1iF(NPC.OT.5) GO '2) 500

u GET .,UMi-E, 1f0i POl:IVE CUi' Rul' SEQUti-CE
900 CONTINUE

ACC2,PT " MAXIMUM SQuLNCL NUML,, Fk PuL iTIVE CJLdr:0L2 ? ,Pui
PTL = PJR - IR

IF (PTL.Lt.1O0) Go To 800
TYPE
TYPE " ++++++++++.i. ++.+++"
TYPE " 14AXIMUM - INITIAL > 100"

GO To 900
800 CONTINUE

15



APPENDIX A
(CONTINUED)

W~l['!'R (1c),)) 1
f iti1kAT (1X,'WHA& 13 THER CODE FORi THE~ POSITIVE CON~TROL #:",1X,II,lX

REtAi2 011,4) (PCOM(K, I) K=1 ,6)

Zo (' Y PR~ i

TY PE

C iTk.Li CUMPOUNId(6)
600 Oc(NTIIUE

hWd ..alY TEi;Y CUMPUUId)S ? (MAX.-5) ",NTC
1, (r TC.L;T.5) GO To 600
!-); '50 il1 ,C
'P Y LE

(10,6) 1
6 ii.iAT(1X,W.iAT L~3 2HE CUi~r, FUR TE~v CUIVIPOUND #:',1X,I1 l1X,

t~ip &irHpzRIQILON NUtl
1,-5 CONTiINUE

Wkt' 1w3 ThE HLPt'.'TITON NLJU bRE FOR TH16 COmPOUNT ? (12) "

LL' (NAFF(I.GI.99) GO TO 123

Cu Cu W1 1LhiU
ry p ,,

jY PR "INPUT' Biwuu DATvrS"
i.0 40 B13 ~4

I T,, (10,7) 13
7 IO~a~l(1X,"DAi FO1% Bhuu: ",lX ,11 ,1X,"? (XXMO0N XX)
RL~i) (11,8) (ILATE (K,,) K=1,7)

40 CONT'INUE

liy~l; W,~il i'on uuTrPl. ..........

16



APPENDIX A
(CONTINUED)

AAKI~L.L Fu LCiWhio'
0PEN P~ILE 'DLABEtLS'

,PEN 1, "DLABCL b;", AT'1

u P!N )~, 'BCARDC, ATT 'SMP"

DO U r 1 ,4

-- G -'A ''LA.J<

,A

K ""

C --

CALLA NT bLA i i, (JLN N 1, Nti P( I ,K L, I aU t, TU K'(1 I) Itt IATE' 1I
W0 CONTINUE

TY P
'IY0 , ALLNT,. N Cio-UhUHAEYll Ai
TYPE-

ElJ 1

C~u~E 7



APPENDIX B

NB1LAbELi. FR

C SUBROUTIliE t AME: NBLABELD.FE
C --- WhiTThi, zY: JEt~,JRDLI~iG, CUYL;ANLOU;3 HhZ1 iix.
C --- SUBROUTINES: NONE

1: IPU i G GSN , Ni ,K , P , L ,i, LC iA, N , 1, ti,f
-- GSN =GLP STUDY NUM~BEh

C Nh = Rul NiLX
C--- K 'c" SPS

L 1Ift1i., VALUL
C M M AXIM4UM VALUE

C --- LCOM = COMPUUND) CO0z
C -- N =BROOD #
C -- P =SUBGROUP

C IDATE =PROPER DATE PER BROOD
C -- FORMAT FOR iiPUT: SEE SLhLAzbEL6-Fe

C -- PURPOSE: GrENhttAT ,- LAirIS AND CARDS FOR THEi NLUAIIVE Ali)
C --- POSITIVE CONThOLS FOR THE SLRL DROSOPHILA ASSAY. SUPORT-s THE
U2 --- AIN PROGRA!± SLitLhk):L6.Fit AiLUN WIZ,1 NTbLAiLS.v,1l(

D3UBROUTINE NBLArLEL6 (GSN~,1,K,P,L,hi,LCUM,N,IP.ATIL)
INTEGER I,P
DIML'LSION DA1YEF(7), LCUM(6)
DO 10 I=L,fN
WRIlTE (1,3) CiJNtKPINIAELU

3 FORMAT (1X,"GhP STUD)Y NO.",1A&,15,/,
11 X,"R Ui: ",1X,14,/,1 X,A ,11, -'14,2f,, "BR.
21 X, 1 ,2X, 7A1 ,/

u --- PREPARE CORRESPONDING CARD

7 FORMAT (1X,"GLP STUDY NO."p1Xv15,/,
11bX,"CUK~POUDNI CODE:",2X,6A1,/,
22X ,i , 11 , "-"', i4,2X, "Bit: ",1X, Ii ,2k,7AI1 ,lX, "RUN: ",lX, 14,//,

42X,'F2 CROSS MEDIUM4 BATCH #f:_____
52X,"DATE: ______INMTALS______

62X,"FAliURzS LE'2HALS __ NONLETHALS "1
',1 ----------------------------------------- S/

82X, "F3 CROSS MED IDM BATCH #: _______,I

92X,"DATE: ______INITIALS______

1 2X, "FAILURES LETRALS NUNLETRALS
2 2X ------------------------------------

~f3CD~O PAO &"4W~ro FILAe



7. ---- -----7

APPENDIX B
(CONTINUED)

-- - .A :1' # 1' DA A
Ll, 1-1

u~~2,"LJIAi~tL AiT " Su

FUht AT (2(1X,4)
CtUo{E 2

Uvulil' Ai / ,lX, LAbi ,6 AND) CA;,,2 F0R' ,lX, Al ,ii
1 6A I, )X, "ARE Iii 'DLABSLS' AND 'BCARDS)

20



APPENDIX C

!NTBLABELS. ?h

SUBROUTINE NAN2: NTh!,A ,rLS. ir
WhIVZE7l4 BY: k:11 JiUi-h, JL hAh-,

S3Uiit(UT~rtrjS: 0E

GSN =GLF STUDY IUji~bni

L =iNITiL, VALUEr

? ~IU ~~
IC~ T~ cIPjTbiO

N_ jjtik
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